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(57)Abstract: 

PROBLEM TO BE SOLVED: To remove inclusions in an 
ink channel better as compared with prior art 
SOLUTION: At the time of purging, all piezoelectric 
elements 39 are operated through a control section 61 
to jet some quantity of ink from a recording head 23 and 
inclusions e.g. bubbles and dusts, in a manifold 35 and a 
pressure channel 37 are sucked to the nozzle side. When 
a compressor 59 is operated subsequently through the 
control section 61, ink is pressure fed into the manifold 
35 and jetted from a nozzle 43 through an ink channel 
41. Inclusions, e.g. bubbles and dusts are discharged 
through the nozzle 43 together with the ink at that time. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] By suppljdng ink with high voltage from usual in the ink passage formed in 
the ink jet type recording head In the clarification approach of an ink jet type recording 
head of making inclusion which exists all over this ink passage, such as air bubbles and 
dust, discharging compulsorily from a nozzle with ink The clarification approach of the 
ink jet type recording head characterized by making it operate while supplying ink with 
said high voltage before supplying ink for the piezoelectric device currently arranged in 
said recording head as a pressure source of release for ink injection at the time of record 
actuation with said high voltage and/or. 

[Claim 2] By supplying ink with high voltage from usual in the ink passage formed in 
the ink jet tj^e recording head In the purge of the ink jet tj^e recording head equipped 
with an ink forced discharge means to make inclusion which exists all over this ink 
passage, such as air bubbles and dust, discharge compulsorily from a nozzle with ink 
The piezoelectric device currently arranged in said recording head as a pressure source 
of release for ink injection at the time of record actuation The purge of the ink jet type 
recording head characterized by having the piezoelectric-device driving means operated 
while supplying ink with said high voltage before said ink forced discharge means 
supplies ink with said high voltage and/or. 

[Claim 3] The purge of an ink jet type recording head with which said 
piezoelectric-device driving means is characterized by operating two or more 
piezoelectric devices of all currently arranged in said recording head in the purge of an 
ink jet type recording head according to claim 2, 

[Claim 4] The ink jet printer characterized by having the purge of an ink jet type 
recording head according to claim 2 or 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet printer equipped with the 
purge which purifies an ink jet type recording head by the clarification approach of an 
ink jet type recording head, and the clarification approach concerned, and this purge. 
[0002] 

iJDescription of the Prior Artl Generally the ink jet printer is eqmpped with the purge 
for recording heads (purge equipment). This purge is eqmpment formed in order to 
remove inclusion which collected all over the ink passage inside a recording head, such 
as air bubbles and dust. As one of such the purges, conventionally by supplying ink with 
high voltage from usual in the ink passage inside a i:ecording head There were some 
which perform processing (henceforth purge processing) which makes inclusion which 
exists all over the ink passage, such as air bubbles and dust, discharge compulsorily 
from a nozzle with ink. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned 
conventional purge, even if it performed purge processing over multiple times, the 
inclusion in ink passage might fully be unremovable, since size, a crookedness condition, 
etc. of the cross section of ink passage are not necessarily uniform over the whole ink 
passage, even if a purge feeds ink by the predetermined pressure, this is imagined to be 
what cannot remove the inclusion in a part of ink passage, when the rate of flow of ink 
may not become high enough and inclusion is piling up in such a location . 
[0004] Although the method of making high enough the pressure of the ink supplied 
with a purge is also considered here so that rate of flow sxifficient also in the part which 
the rate of flow of ink cannot go up most easily may occur in order to remove such 
inclusion for example In order to realize such a clarification approach, use a 
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pressure-part article for each part which constitutes ink passage, or Since it cannot but 
stop adopting the firm structure where it crosses making bonding strength between 
components high etc. to the whole ink passage from the pressure source of release of a 
purge to the nozzle of a recording head, and high voltage can also be borne enough, It 
did not become a realistic cure when problems, such as productivity and cost, were 
taken into consideration. 

[0005] From such a situation, with the conventional ink jet printer Although the purge 
performed purge processing, it may move to actual printing actuation, fully being 
unable to remove inclusion. Consequently, during printing actuation, the 
non-regurgitation of ink was caused, or the rate of the ink injected with lowering of the 
discharge pressure of ink fell, the gap arose in the adhesion location of the ink on a 
record medium, and the problem of causing deterioration of a quality of printed 
character was caused. 

[0006] It is made in order that this invention may solve the above-mentioned problem, 
and the object is in offering the ink jet printer equipped with the purge which performs 
clarification of an ink jet type recording head for the inclusion in ink passage by the 
clarification approach and the clarification approach of an ink jet type recording head 
conventionally removable good, and this purge. 
[0007] 

[The means for solving a technical problem and an efiiect of the invention] In order to 
attain the above-mentioned object, invention according to claim 1 By supplying ink with 
high voltage fi*om usual in the ink passage formed in the ink jet type recording head In 
the clarification approach of an ink jet type recording head of making inclusion which 
exists all over this ink passage, such as air bubbles and dust, discharging compulsorily 
from a nozzle with ink It is characterized by making it operate, while supplying ink 
with said high voltage before supplying ink for the piezoelectric device currentiy 
arranged in said recording head as a pressure source of release for iok injection at the 
time of record actuation with said high voltage and/or. 

[0008] In this clarification approach, while supplying ink with high voltage from usual 
before supplying ink with high voltage from usual and/or in order to discharge the 
inclusion in ink passage, the piezoelectric device currentiy arranged in the recording 
head is operated. Here, inclusion removable from usual only by suppl5dng ink with high 
voltage is removed satisfactory at all as usual. 

[0009] The inclusion in the location which can be moved with actuation of a piezoelectric 
device on the other hand among the inclusion which exists in the unremovable location 
only by suppl5dng ink with high voltage from usual can be drawn near to the opening 



side of a nozzle with actuation of a piezoelectric device. Since ink will be supplied with 
high voltage from usual at the same time it moves although the poor regurgitation of 
ink was induced since it was not discharged from a nozzle, although such inclusion can 
usually be drawn near to a nozzle side only by actuation of a piezoelectric device after 
inclusion moves to a nozzle side in this clarification approach or, this inclusion is also 
discharged from opening of a nozzle to the exterior. 

[0010] Moreover, especially when operating the piezoelectric device currently arranged 
in the recording head while supplying ink with high voltage from usual Since the 
injection quantity of ink increases by the regurgitation of the ink by the piezoelectric 
device, consequently the pressure of ink passage [ / near the nozzle ] declines. The 
pressure differential by the side of the supply source of ink becomes large, the rate of 
flow of the ink in ink passage becomes high, inclusion will be in the condition that a 
push style is easier to be carried out, and there is also an operation of being urged to 
blowdown of inclusion. 

[0011] In addition, since the inclusion in the location which is not moved only by 
supplying ink with high voltage from usual even if it operates a piezoelectric device 
among the inclusion which exists in an unremovable location does not become the cause 
which causes the poor regurgitation of ink primarily, even if unremovable, it will not 
usually pose a problem. 

[0012] Thus, it will be discharged better [ the inclusion which may have an adverse 
effect on a quality of printed character since even inclusion unremovable only by 
supplying ink with high voltiage from usual not to mention inclusion removable only by 
supplying ink with high voltage from usual will be compulsorily discharged in ink ] than 
before. 

[0013] Incidentally, before the timing which operates a piezoelectric device supplies ink 
with high voltage from usual, you may be either while supplying ink with high voltage 
from usual, but if it is both, effectiveness wiU become high more. However, since the 
discharge of the ink which becomes useless will increase suitably if it is both, you may 
be either as long as it takes balance with an economical field into consideration. In that 
case, it is good to operate a piezoelectric device, while supplying ink with high voltage 
from usual, if inclusion exists in the location which the piezoelectric device was operated 
before supplying ink with high voltage from usual, if it is the convenience of the 
configviration of ink passage etc. and inclusion exists mostiy near the piezoelectric 
device comparatively, and is comparatively distant from a piezoelectric device on the 
other hand mostiy. 

[0014] Next, in purifying an ink jet type recording head by the clarification approach 



explained above By supplying ink with high voltage from usual in a purge according to 
claim 2, i.e., the ink passage formed in the ink jet type recording head In the purge of 
the ink jet type recording head equipped with an ink forced discharge means to make 
inclusion which exists all over this ink passage, such as air bubbles and dust, discharge 
compulsorily from a nozzle with ink The piezoelectric device currently arranged in said 
recording head as a pressure source of release for ink injection at the time of record 
actuation It is good to use the purge of the ink jet type recording head characterized by 
having the piezoelectric-device driving means operated while supplyiag ink with said 
high voltage before said ink forced discharge means supplies ink with said high voltage 
and/or. 

[0015] In order that an ink forced discharge means may discharge the inclusion in ink 
passage with such a purge Since a piezoelectric-device driving means operates the 
piezoelectric device cixrrently arranged in the recording head while supplying ink with 
high voltage from usual before supplying ink with high voltage from usual and/or Even 
if it is the inclusion in the location which is having piled up with as only by an ink forced 
discharge means supplying ink with high voltage, it will be compulsorily discharged 
with ink as above-mentioned explanation. 

[0016] By the way, since only the number corresponding to the number of nozzles is 
arranged, the piezoelectric device in a recording head usually If the location in which 
inclusion tends to pile up is restricted near the specific piezoelectric device, a 
piezoelectric-device driving means Although only a required piezoelectric device may be 
driven according to the location in which inclusion tends to pile up, when pinpointing of 
the location in which inclusion tends to pile up is difficult or inclusion tends to pile up in 
the location distant from the piezoelectric device, like claim 3 publication Said 
piezoelectric-device driving means is good to operate two or more piezoelectric devices of 
all currently arranged in said recording head. 

[0017] With such a purge, it will be in the condition of being easy to move inclusion to a 
nozzle side [ near all the piezoelectric devices ]. And since it compares with operating 
only some piezoelectric devices and lowering of the pressure in the ink passage near the 
nozzle becomes remarkable The pressure differential by the side of the supply source of 
application-of-pressure ink becomes larger, and the rate of flow of the ink in the part 
and ink passage goes up, and it will be in the condition that the inclusion which was 
piling up is easy to be discharged. 

[0018] According to the purge of the above-mentioned ink jet type recording head, the 
inclusion which exists all over the ink passage inside a recording head conventionally is 
effectively removable so that clearly from having explained above. Therefore, if it is an 



ink jet printer according to claim 4, compared with the conventional ink jet printer, it is 
hard coming to invite problems, such as non- regurgitation of ink, or injected rate 
lowering of ink, and more nearly quality record can be performed. 
[00191 

[Embodiment of the Invention] Next, the operation gestalt of this invention is explained 
based on a drawing. The ink jet printer illustrated as an operation gestalt consists of 
predetermined paper feed pitches possible [ conveyance of the recording paper P 1 by 
carrying out revolution actuation of the platen 7 by the platen motor 9 while it is 
equipped with the platen 7 supported by the frame 3 pivotable through the shaft 5 and 
pinches the recording paper P between a platen 7 and other rollers (^aphic display 
abbreviation), as an outline configuration is shown in drawing 1 . 

[0020] Moreover, two guide rods 11 are arranged at a platen 7 and parallel, and the 
carriage 13 which can slide is attached in the guide rod 11 along with the guide rod 11. 
the time of carriage 13 being connected with the timing belt 19 over which the pulleys 
15 and 17 of a couple were built, and carrying out revolution actuation of the pulley 17 
in forward reverse both directions by the carriage motor 21 a guide rod 11 -- both-way 
migration is carried out meeting. Moreover, on carriage 13, the head imit 25 which has 
the recording head 23 of the ink jet type which was made to coimter the detail paper P 
and has been arranged is carried. 

[0021] Inside the recording head 23, as shown in drawing 2 (a), two manifolds 35 with 
which ink flows from soffit 35a to upper bed 35b in graphic display right-and-left both 
sides, respectively were formed in parallel, and every 34 pressure flow ways 37 have 
extended toward the direction of the inside from each manifold 35, respectively. As each 
. pressure flow way 37 is shown in drawing 2 (b), when the wall which becomes a graphic 
display top-face side is formed of the piezoelectric device 39 and driver voltage is 
impressed to the electrode of this piezoelectric device 39, the volume of the pressure flow 
way 37 changes and the ink introduced into the interior is pressurized. Through the ink 
passage 41 which extends below in drawing 2 (b), in the pressure flow way 37, the 
nozzle 43 which has opening in the field of an opposite hand is opening the pressure 
flow way 37 for free passage, and the pressurized ink is injected from a nozzle 43 
outside (the direction of an arrow head in drawing 2 (b)). 

[0022] Moreover, as shown in the mimetic diagram of drawing 3 , while the 1st ink tub 
47 which serves as a supply source of ink through the ink supply way 45 is open for free 
passage to each manifold 35 The 2nd ink tub 51 is open for free passage through the ink 
exhaust passage 49, these 1st ink tub 47 and the 2nd ink tub 51 are open for free 
passage through the free passage way 53, and the one-way valve 55 which passes ink 



from the 2nd ink tub 51 only to the 1st ink tub 47 side is formed in the free passage way 
53. And a compressor 59 is connected to the 1st ink tub 47 through the 
air-supply and-exhaust tubing 57, and the high voltage air supplied from a compressor 
59 can be introduced in the 1st ink tub 47. 

[0023] Furthermore, the above-mentioned piezoelectric device 39 and a compressor 59 
have an operating state controlled by the control section 61 by each. A control section 61 
is the logic operation circuit constituted focusing on CPU etc., and is the thing of the 
common knowledge which performs motion control of each part according to a 
predetermined control program. Incidentally, when motion control of the compressor 59 
is carried out by this control section 61, it functions as an ink forced discharge means in 
the purge of this invention, and a control section 61 functions also as a 
piezoelectric-device driving means in the purge of this invention. In addition, the platen 
motor 9, the carriage motor 21, etc. which were shown in drawing 1 are controlled by 
this control section 61. 

[0024] Next, the purge processing in this ink jet printer is explained based on the flow 
chart of drawing 4 . It is the processing by which this purge processing is automatically 
performed at a power up or the time of long duration neglect, and if purge processing is 
started, first, a control section 61 will control the carriage motor 21, and will move 
carriage 13 to a predetermined purge location (SllO). The field by the side of the nozzle 
orifice of a recording head 23 is the location which coimters ink absorbers (graphic 
display abbreviation), such as a wipe paper, and this purge location is set to the outside 
of the recordable range where a recording head 23 usually counters the recording paper 
P. Therefore, if carriage 13 is moved to this purge location, even if ink is injected from a 
recording head 23, all the ink that did not soil the recording paper P in that ink, and 
was injected will be absorbed by the ink absorber. 

[0025] Then, a control section 61 operates all the piezoelectric devices 39 (S120). 
Thereby, from a recording head 23, if a certain amount of ink is injected and inclusion, 
such as air bubbles and dust, is in it and coincidence inside a manifold 35 or pressure 
flow way 37 grade, the inclusion will be attracted to a nozzle 43 side. However, when air 
bubbles big, for example exist at this event, it is because the pressxire wave generated 
by the piezoelectric device 39 is absorbed with air bubbles, and it is difficult to extrude 
air bubbles thoroughly from a nozzle 43. 

[0026] Then, a control section 61 operates a compressor 59 continuously (S130). By this, 
the pressure in the 1st ink tub 47 rises, ink is fed inside a manifold 35 through the ink 
supply way 45, and the ink in a manifold 35 is further extruded from a nozzle 43 
through the pressure flow way 37 and the ink passage 41. If there is inclusion currentiy 



guided even to the interior of the pressure flow way 37 and ink passage 41 grade by 
processing of S120, such as air bubbles and dust, at this time, that inclusion will be 
discharged from a nozzle 43 with ink. Moreover, the ink in a manifold 35 is discharged 
through the ink exhaust passage 49 also to the 2nd ink tub 51. If inclusion, such as air 
bubbles and dust, is in the interior of a manifold 35 at this time, that inclusion will be 
discharged with ink to the 2nd ink tub 51. Since the compressor 59 is also operated after 
performing processing of Sl20 especially, the amount of the part whose amount of the 
ink discharged from a nozzle 43 increases, and the ink which flows into a manifold 35 is 
also increasing, consequently the rate of flow of the ink within a manifold 35 becomes 
high, inclusion has become is easy to be washed away to the ink exhaust passage 49 side. 
[0027] Although what inclusion tends to pile up to in a manifold 35 serves as a 
periphery since the rate of flow of the liquid which flows the inside of a duct incidentally 
has as quick a as late inclination [ as a periphery ] as the center section of the duct cross 
section generally In the side in which the pressure flow way 37 is formed, since 
inclusion flows in into the pressiire flow way 37, the thing in which inclusion tends to 
pile up substantially It is the side (if it says by drawing 2 (a), it wiU be near the left end 
of the left-hand side manifold 35, and near the right end of the right-hand side manifold 
35) in which the pressure flow way 37 is not formed among the peripheries in a manifold 
35. However, in this ink jet printer, in order that the rate of flow of the ink in a manifold 
35 may go up as above-mentioned, inclusion does not pile up in an above-mentioned 
part. 

[0028] Now, after processing activation of S 130, if predetermined time passes, a control 
section 61 will stop the piezoelectric device 39 which was being operated (S140). And a 
compressor 59 is also stopped after predetermined time progress (S150). Here, although 
it is for making the inclusion collected with actuation of a piezoelectric device 39 to the 
nozzle 43 side discharge in the ink more certainly fed from a compressor 59, stopping a 
piezoelectric device 39 previously may stop both almost simultaneous, as long as it is 
after fully operating a piezoelectric device 39 and a compressor 59. 

[0029] By the above purge processing, with this ink jet printer, while supplying ink with 
high voltage before operating a compressor 59 and supplying ink with high voltage and, 
a piezoelectric device 39 can be made to be able to operate, consequently the inclusion in 
ink passage can be removed from the former good. 

[0030] As mentioned above, although the operation gestalt of this invention was 
explained, about the configuration means of this invention, many things are considered 
besides the above-mentioned operation gestalt. For example, with the above-mentioned 
operation gestalt, before operating a compressor 59 and supplying ink with high voltage. 



the piezoelectric device 39 was operated at the period of both sides while supplying ink 
with high voltage, but even if it operates a piezoelectric device 39 at one of periods, 
there is suitable effectiveness. 



[Translation done.] 



s 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the perspective view showing the outline configuration of an ink jet 
printer. 

[Drawing 21 The configuration of the ink passage inside a recording head is shown, and 
the firont view which saw (a) from the background of a nozzle orifice, and (b) are the 
sectional views of the cutting plane shown by the A- A line in drawing 2 R> 2 (sO. 
[Drawing 3l It is the mimetic diagram showing the control system of the whole ink 
passage, a piezoelectric device, and a compressor. 
[Drawing 4l It is the flow chart of purge processing. 
[Description of Notations] 

3 [ ... Platen motor, ] ... A frame, 5 ... A shaft, 7 ... A platen, 9 11 ... A guide rod, 13 ... 15 
Carriage, 17 ... Pulley, 19 ... A timing belt, 21 ... A carriage motor, 23 ... Recording head, 
25 ... Ahead unit, 35 ... A manifold, 37 ... Pressure flow way, 39 [ ... Ink supply way, ] ... A 
piezoelectric device, 41 ... Ink passage, 43 ... A nozzle, 45 47 [ ... A free passage way, 55 
/ ... An one-way valve, 57 / ... Air-supplyand-exhaust tubing, 59 / ... A compressor, 61 / ... 
Control section. ] ... The 1st ink tub, 49 ... Ink exhaust passage, 51 ... The 2nd ink tub, 
53 
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